Depolarization-induced release of endocannabinoids by murine dorsal motor nucleus of the vagus nerve neurons differentially regulates inhibitory and excitatory neurotransmission.
Numerous studies, focused on the hypothalamus, have recently implicated endocannabinoids (EC) as orexigenic factors in the central control of food intake. However, the EC system is also highly expressed in the hindbrain autonomic integrator of food intake regulation, i.e. the dorsal vagal complex (DVC). Previous studies have shown that exogenous cannabinoids, by acting on cannabinoid 1 receptor (CB1R), suppress GABAergic and glutamatergic neuronal transmission in adult rat dorsal motor nucleus of the vagus nerve (DMNV), the principal efferent compartment of the DVC. However, no endogenous release of EC has been demonstrated in DVC to date. Using patch-clamp techniques on mouse coronal brainstem slices, we confirmed that both inhibitory and excitatory neurotransmission were depressed by WIN 55,212-2, a CB1R agonist. We demonstrated that DMNV neurons exhibited a rapid and reversible depolarization-induced suppression of electrically evoked GABAergic IPSCs (eIPSCs), classically known as DSI (depolarization-induced suppression of inhibition), while spontaneous or miniature IPSCs activity remained unaltered. Further, no depolarization-induced suppression of glutamatergic eEPSCs (DSE) occurred. Our results indicate that DSI was blocked by SR141716A (Rimonabant), a selective CB1R antagonist, and was dependent on calcium elevation in DMNV neurons, suggesting a release of EC in the DVC. Moreover, the analysis of the paired-pulse ratio, of the coefficient of variation and of the failure rate of eIPSCs support the fact that EC-mediated suppression of GABAergic inhibition takes place at the presynaptic level. These results show for the first time that DMNV neurons release EC in an activity-dependent manner, which in turn differentially regulates their inhibitory and excitatory synaptic inputs.